Acid phosphatase is distributed on trans-most cisternae of Golgi apparatus and lysosomes, and has been widely used in the studies on the structure and function of the Golgi apparatus and lysosomal compartment. In recent years, nematolysosomes, which have special structural characters of threadlike or tubular form, have been reported, mostly in macrophages which have a high activity of endocytosisl -2,10-11 '19-22) . More recently, using a PIPES-buffered fixative of low concentrated glutaraldehyde, Araki et al. initially reported the possibility of detecting three-dimensional structure of nematolysosomes by ACPase reaction in pancreatic acinar cells3). To date the nematolysosomes have been found in macrophages1, [10] [11] [21] [22] , acinar cells3,4,16-18) hepatocytes13), Kupffer cells"), luteal cells (unpub-, lished data), nerve cells (unpublished data) and so on. Thus, the nematolysosomes seem to be a ubiquitous structure in all the types of cells.
In the attempt to get further structural and functional information on the nematolysosome, we have applied the fixative of low concentrated glutaraldehyde to observe this special structure of lysosomes as well as other ACPase-positive structures in the testicular cells of rats by ACPase reaction.
Materials and Methods
Animals. Adult male rats of Wistar strain (body weight 250-300 g) were maintained in a temperature controlled room with standard laboratory chow for rats and water ad libitum. The heat-treatment of testis was performed by immersing the hind end of anesthetized adult rat into a water bath of 43°C for 30 min. The treated animals were sacrificed 7 days after treatment.
Tissue preparation and observation. The animals were fixed by intracardiac perfusion with a piperazine-N , N'-bis (2-ethanesulfonic acid) (P1PES)-buffered fixative of low concentrated glutaraldehyde as described by Araki et a1.' for 10 min. After decapsulation, the testes were removed and trimmed into pieces of 2 x 2 x 10 mm and immersed in the same fixative for another 1 hour at 4°C. After thoroughly rinsing with 30 mM PIPES containing 8% sucrose, the tissues were cut into sections of 50-60 [tm thickness with a freezing microtome. The sections were incubated in Gomori's ACPase medium9) at 37°C for 40 min. For cytochemical control, some of the sections were incubated with a substrate-free medium.
After rinsing with the same buffer, the sections were further fixed in 1% osmium tetroxide for 209 30 min at 4°C, dehydrated by grades ethanol, and embedded in Spurr's resin. Then, 2-3 Lam thick sections were cut by a LKB ifi microtome and recovered on Formvor coated double meshes. Finally, the sections were examined under a Hitachi 1250 M (National Institute for Physiological Sciences, Okazaki, Japan), operating at 1,000 kV. The stereopaired micrographs of thick sections were taken with tilting angles of 6-8'.
Results
The ACPase-positive reaction products were localized on trans-most cisternae of Golgi apparatus, lysosomal compartment of a variety of testicular cells.
In the cytochemical control experiments, ACPasepositive reaction products were not detectable in the cells.
A CPase-positive structures in normal rats
Sertoli cells had a number of spherical lysosomes, of which usually a few were secondary ones with uneven contents in a rigid shape restricted by membrane (Fig. 1) . A few concentrated lysosomes were also frequently seen in residual bodies linked to Sertoli cells (Fig. 2) . Lysosomes were rarely seen in spermatogonia (Fig. 1) , but more often existed in spei matids with a large number of mitochondia ranging along the plasma membrane. The ACPasepositive acrosomes in early spermatid were observed adjacent to trans-face of Golgi apparatus with a dense acrosomic granule inside and many budding vesicles from the rim (Fig. 3) . Large lysosomes were seen in the tails of later spermatids (Fig. 4) .
Small, isolated primary lysosomes were also detected in peritubular myoid cells; a few ACPasepositive lysosomes were also seen in Leydig cells.
No nematolysosome was detected in the testicular cells of normal rat testes.
ACPase-positive structures in heat-treated rat testes
The testes of heat-treated rats were obviously atrophic. In seminiferous tubules, germ cells were remarkably damaged, disintegrated and decreased in number whereas Sertoli cells were vacuolized and had many small secondary lysosomes in cytoplasm (Fig. 5) . The rod-like nematolysosomes emerged in a few macrophages (Fig. 6 ).
Discussion
The phagocytic function of Sertoli cells have been documented many times5-8'15) during the past two decades. In this study, we observed that the lysosomes were more often seen in the cytoplasm of Sertoli cells than in other testicular cells. This fact provides evidence that the Sertoli cell is closely involved in the process of endocytosis and intracellular digestion. On the other hand, the findings also indicate that the phagocytosis and intracellular processing of phagosomes in Sertoli cells could be stimulated by heating the testis, which had been reported causing injury of germ cells12), because an increasing of the number of lysosomes, particularly secondary lysosomes were observed in the cytoplasm. The fact that the nematolysosome was absent in the testicular cells indicates that nematolysosomes are not a ubiquitous structure of all the types of cells and tissues, although they have been found in several kinds of cells1-4, [10] [11] [13] [14] [16] [17] [18] [19] [20] [21] [22] . Meanwhile, in another study dealt with luteal cells (our unpublished data), the nematolysosomes were found to be increased in number after luteal cells naturally go to regressing. So we designed to treat testis by heating for inducing degeneration of germ cells and subsequently stimulating the phagocytosis of Sertoli cells in order to see the structural changes of lysosomes during this process. The results of increasing lysosomes without the emergence of nematolysosome suggest that the nematolysosomes were not the essential structural element exclusively engaged in endocytosis of Sertoli cells. Moreover, the nematoloysosome observed in macrophages after heat-treatment may suggest that nematolysosomes emerges after receiving a phagocytic stimulating signal from disintegrated germ cells. Therefore, nematolysosomes in macrophages may be involved in the disposition of degenerated cells in rat testis.
The lysosomes located in the tails of spermatozoa provide evidence that autophagosis is an essential process for spermiogenesis. We still do not know the significance of budding on the rim of acrosome, as it has not been reported by others so far. Fig. 6 . Two macrophages in a heat-treated rat testis. A number of rod-like nematolysosomes arc observed in cytoplasm of both cells x 6,000.
